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heralded as a feat of true scientific collaboration that saved millions of lives [1]. Despite the success,
vaccines do not offer complete protection against infection, mild, and severe disease [2-5] and the de-
velopment of a long-term complex symptom profile, commonly referred to as long COVID [5,6]. Long CO-
VID results from a positive infection with severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), the
virus that causes COVID-19. It used ribonucleic acid (RNA), which is prone to replication and proliferation,
leading to the transmission of variants that are a threat to global health. SARS-CoV-2 is known to evolve at an
approximate rate of 1.1 x 10 -3 substitutions per site per year, equivalent to a single substitution every 11 days
[7]. Whilst not all mutations pose a threat to public and global health, previous variants including Omicron
e ~ (B.1.1.529, BA.1, BA.1.1, BA.2, BA.3, BA.4, and BA.5 lineages) and Delta
The sustained transmission of SARS- (B.1‘61‘7‘2.and AY 1ineages? are wdely reggrded as variants of concern [8].
. Data highlights that there is no difference in risk level between Delta and
CoV-2, future variants of concern and Omicron BA.1 variant among those that are triple-vaccinated [9]. These
the confirmed projection of increas- variants are characterised by several mutations that affect the spike protein
ing Long COVID prevalence, pose a and increase transmissibility [10], leading to the sustained and widespread
significant risk to public health. transmission of acute infection which will inevitably result in increased pro-
L ) gression of long COVID.

The rapid development and deployment of coronavirus disease 2019 (COVID-19) vaccines should be

The latest data highlight that vaccines only offer a 15% reduction against developing long COVID and a 34%
reduction in the risk of mortality [1]. Furthermore, clinical features are indistinguishable in those that were
vaccinated and subsequently contracted SARS-CoV-2 compared with those with long COVID that were unvac-
cinated [5]. While data sets remain infrequent, >144 million people globally are living with multi-dimension-
al and episodic symptoms that broadly impact functional status and quality of life [11]. This is compounded
by economic and societal drivers contributing to an increasing burden of Long COVID in the global popula-
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tion[12]. Data from Chen et al. [13] highlight that the global probability of developing long COVID is 0.43
(95% confidence interval (CI)=0.39-0.46) with those hospitalised being more likely to develop lasting symp-
toms (0.54, 95% CI=0.44-0.63) compared to those not hospitalised (0.34, 95% CI=0.25-0.46). Symptom
prevalence reported at 30 days post-infection is 0.37 (95% CI=0.26-0.49), 0.25 at 60 days (95% CI=0.15-
0.38), 0.32 at 90 days (95% CI=0.14-0.57) and 0.49 at 120 days 49 (95% CI=0.40-0.59) [2]. Additional
data highlights that the time to recovery exceeded 35 weeks in 3423 (91%) patients, reporting an average of

%) 56 +26 symptoms across different organ systems [14]. The episodic nature of symptoms and functioning with
E long COVID is reported to affect 86% of participants (95% Cl=84.8%-87.0%) with symptoms triggered by
e exercise training, or physical or mental activity [14].

[a®

= Easing COVID-19 restrictions is a complex, multifactorial, and often
= Collective efforts from local, national, controversial decision; public health authorities, scientific advisory
> and international governments and agen- groups, and health care professionals expressed concern about relax-

ing restrictions, stressing a need for caution in the continued response
ers are needed to address the longstand- to the pandemic [15]. The removal of ‘soci.al distancing measures, face
) ) mask mandates, and access to free testing in an attempt to restore pre-
ing and accelerating burden of Long pandemic economic and social activities has resulted and will result in a
COVID which will undoubtedly impact sustained transmission of COVID-19, and subsequently, an increase in
global health for years to come. long COVID diagnosis. In the absence of pharmacological treatments or
support mechanisms that address the disabling effects of long COVID,
the burden upon public health and health care services in increasing
[16]. There is a social and disability justice requirement to protect communities, especially vulnerable popula-
tions with magnified risks of post-COVID-19 infection complications [17]. Accordingly, we highlight critical
areas of consideration informed by patient and public engagement representatives and two years of research
into long COVID to 1) make the case that long COVID is arguably the next global health crisis, 2) raise the
profile, awareness, and need for funding to support long COVID research; and 3) call for collaboration in the
development of interdisciplinary approaches to address morbidity and disability in patients with long COVID.

cies, health professionals and research-

THE NEED FOR A UNIVERSAL DEFINITION FOR LONG COVID

In the initial stages of the pandemic, patients reported a broad reoccurring symptom profile that occurs in the
weeks and months post-acute infection with COVID-19. Colloquially referred to as COVID long haulers, post-
COVID condition/syndrome or long COVID, it is characterised by chronic, persistent, episodic, and disabling
symptoms that have broad economic and health and well-being impacts [18]. In response to an emerging and
novel condition, governments and global health agencies sought to produce a definition that encompassed the
broad nature of long COVID. A lack of continuity is driven by a limited understanding of the condition and
its impact on patients. Arguably the most detailed approach was undertaken by the World Health Organisa-
tion, who adopted a Delphi consensus methodology that incorporated five groups of stakeholders to produce
a clinical case definition [19].

Post COVID-19 condition occurs in individuals with a history of probable or confirmed SARS-CoV-2 infec-
tion, usually 3 months from the onset of COVID-19 with symptoms that last for at least 2 months and cannot
be explained by an alternative diagnosis. Common symptoms include fatigue, shortness of breath, and cogni-
tive dysfunction but also others and have an impact on everyday functioning. Symptoms may be new onset
following initial recovery from an acute COVID-19 episode or persist from the initial illness. Symptoms may
also fluctuate or relapse over time.

World Health Organisation, (2021)

This is, to date, the most robust definition, as it encompasses the broad and changeable nature of the disease
and the implications for patients, the authors also acknowledge that this is a temporary definition that will
need to be revisited once more is known about the condition. As the knowledge base evolves, the definition
must be refined to incorporate an increased understanding and must also be engrained with the patient’s voice
and lived experience. There is a clear need for consistency in the development of a universal definition adopt-
able by governments and health care systems globally and used to support the service design and delivery of
a growing global health challenge. While this might seem like a tall order, a consistent approach will ensure
that long COVID patients have equitable access to the necessary treatments and support mechanisms needed
to improve patient outcomes.
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Hanson et al (2022) estimate that over 144 => Sustained transmission and future variants
million people are living globally with Long of concern will lead to an increased
CoVvID incidence of Long COVID.

We must listen to patients and capture the

lived experienceto help developthe (] Thereis2 need to establish a universal deffnition
understanding of Long COVID. or Long . As a lack of continuity is driven

by a limited understanding.

Since the easing of international restrictions Sustained and substantial investment is
started in 2022, the frequency and intensity of N, needed to support Long COVID research
media coverage have dropped despite global I—) to restore patients’ functional status
challenges to health and wellbeing and health and quality of life.
care providers.
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The burden of Long COVID on patients and healthcare services
is significant, growing exponentially and a threat to global
health and wellbeing.

Photo: A summary of the key messages highlighted in the paper positioning Long COVID as a global health concern. Source: from the author’s own
collection, used with permission.

WE MUST INCORPORATE THE LIVED EXPERIENCE

The lived experience is defined as personal knowledge gained through direct, first-hand involvement in every-
day events rather than through representations constructed by other people [20]. Acknowledging the novel
challenges posed by COVID-19 and long COVID, the lived experience through the lens of patients is crucial
in the design and delivery of research to understand the challenges and in the development of subsequent
support mechanisms. Patient and public involvement and engagement will provide an additional dimension
to much-needed research and remove discrepancies to ensure that research addresses the patient’s needs. Fur-
thermore, research engrained in patient and public involvement and engagement provides an opportunity to
embed the lived experience within research, enabling those living with chronic issues to identify the questions
and issues that matter to them. The following passage is from a patient with long COVID participating in on-
going research into the determinants of recovery of long COVID:

Being part of research into Long COVID has been a game-changer on my long COVID journey. Knowing that
I was able to actively engage in a process that could give so much hope to other patients, especially when I
thought COVID had taken everything I had to give, was an awakening experience for me.

THE NEED TO INCREASE AWARENESS OF LONG COVID

Since the easing of restrictions in the UK and globally, the frequency and intensity of media coverage has re-
duced, with little or no mention of the sustained challenges faced by patients or health care providers. The
restoration of economic and social activities is a driving force behind these decisions while the widespread im-
pact of long COVID has been overlooked. In this context, public engagement initiatives must be prioritised to
intensify the action needed to address the increasing burden of long COVID and to increase the public knowl-
edge and awareness of the remaining threat to global health. The following passage is from an online patient
survey of people with long COVID about “living with COVID-19”:

[ watch people behaving as though the virus has gone. They have no idea that my reality could become theirs.
If this is ‘learning to live with Covid’ I would not wish it on anyone.

Not only does long COVID drastically impact the global burden of disease, but it impacts health care services,
which are historically underfunded and under-resourced. Furthermore, recent reports indicate that >200000
UK frontline health care workers are off from work due to COVID-19-related issues, adding to existing pres-
sures on capacity and service delivery [21]. Simultaneously, the National Health Service is attempting to clear
a backlog of over 6 million elective treatments [22].
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SUSTAINED SUPPORT IS NEEDED FOR LONG COVID RESEARCH

The National Institute of Health Research and UK Research and Innovation demonstrated an agile response
to the COVID-19 pandemic by allocating research funding to address the immediate burden of COVID-19.
While this was important for an immediate response, the long-term and unanswered challenges of long CO-
VID should be addressed with a sustained allocation of research funding. Currently, the National Institute of
Health is the only health research authority to make a public sustainable commitment to provide $US1.15
billion in funding over four years for research into the long-term health consequences of SARS-CoV-2. Sus-
tained research support is essential to addressing the needs of millions living with and those yet to develop
long COVID. At present, a lack of mechanistic and clinical understanding has hampered the global response
to long COVID and is in part contributing to the rise in confirmed long COVID diagnosis. In the absence of
an appropriate understanding, it is difficult to design and develop support mechanisms that address the needs
of patients and restorespre-COVID-19 quality of life. Accordingly, insight and knowledge from pre-existing
chronic conditions, eg, postural tachycardia syndrome (PoTS), and myalgic encephalomyelitis or chronic fa-
tigue syndrome (ME/CFS) have been incorporated into support and management approaches [23]. While
symptom presentation for long COVID appears to overlap with these disorders and can provide a helpful tool
to manage post-COVID-19 symptoms, longer-term bespoke approaches must be developed for long COVID.
Furthermore, research is needed that investigates its impacts across the lifespan of children, adults, and older
adults who have been affected in different ways, but have access to similar support services. Therefore, it is
unsurprising that the global response to long COVID is fragmented and uncoordinated. The broad, complex,
and multi-system experiences of patients are hindered by a relapsing and episodic presentation which provides
difficulty in ascertaining and addressing causal mechanisms which have resulted in patients being discharged
or even dismissed by health care systems [18,19].
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There is a clear need to understand organ pathology and the mechanistic processes that are widely reported
by long COVID patients and to support the development of pharmacological interventions. There is a prom-
ise that anti-viral medications may address viral persistence [24] thought to contribute to the development of
long COVID. Clinical trials assess their efficacy are ongoing [25]. Future widespread trials and longitudinal
observations are also needed to determine the extent and efficacy of alleviating long COVID symptoms, which
must also consider representation from ethnic minority groups that have been disproportionally affected by
transmission, severe disease, and mortality [26]. Accordingly, bespoke support mechanisms are needed, but
must be informed by research to address holistic deconditioning and to determine safe and effective approach-
es that can restore functional status and quality of life [27]. The following passage is provided from our estab-
lished group of PPIE representatives:

Research into Long COVID MUST continue. Creating funding to enable research, planning environments to
disseminate outcomes, and taking evidence seriously is the only way to avoid a new secondary COVID health
crisis.

The response to the long COVID conundrum, which feels reminiscent of the challenge that faced Alan Turing
at Bletchley Park during World War 2, needs to be developed with true interdisciplinary collaboration [17,28].
Multidisciplinary teams (MDTs) have been suggested as a key for the development and delivery of long CO-
VID support services, but we suggest that the very nature of multidisciplinary working will result in limited
patient benefit due to a lack of consideration and interaction between all parties that will effectively be work-
ing in silos rather than in unison with each other. We suggest that approaches engrained in interdisciplinary
thinking, understanding of patient needs, and broad expertise based on collaboration are more likely to be ef-
fective in addressing the burden of long COVID [29]. There is also a need to incorporate the lived experience
of patients, as early attempts to re-purpose existing clinical interventions have been rejected by patients and, in
worst cases, been dangerous [5]. Gorna et al. [30] propose a bespoke process that consists of physical assess-
ment by consultant physicians with medical speciality to identify organ or multisystem dysfunction which is
then used to inform individualised and broad rehabilitation plans to address broader issues of recovery. Long
COVID is an extremely individual condition, with no place for a one-model-fits-all approach. Emphasizing
the complexity and scale of the public health challenge ahead, systems science and implementation science
approaches could be important in identifying stakeholder roles and responsibilities in the subsequent design,
delivery, and evaluation of long COVID support services [31].

While there is a clear need to understand and address the clinical burden of long COVID, research should also
consider the broader impacts of long COVID and its adverse social and economic effect on children, families,
and employment. The drive to restore pre-COVID-19 social and economic activity was part of the reason for
removing all restrictions in the UK and globally. The long-term debilitating symptom profile that is widely
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reported will undoubtedly have a lasting impact on social and economic activities and must be considered in
the long COVID global health crisis.

CONCLUSION

The need to restore the functional status of long COVID patients is crucial for global and public health. Coupled
with the removal of COVID-19 restrictions, sustained transmission, and future variants of concern, long COVID
prevalence will increase affecting, hundreds of millions of people worldwide. Public recognition of disabilities
associated with long COVID, alongside the urgent resources and collaborative research is required to develop
treatments and support mechanisms that can better address the growing and future burden of long COVID.

%
=
Z
o
&
=
=
>

e B
Acknowledgements: We would like to thank all of the patients for their valuable contribution to the research to help
us better understand Long COVID.

Funding: None declared.

Authorship contributions: MF and RA devised the idea for the manuscript. All authors contributed to the development
\\\ of the manuscript and approved its submission.

Disclosure of interest: The authors completed the ICMJE Disclosure of Interest Form (available upon request from the
corresponding author) and disclose no relevant interests.

1 Creech CB, Walker SC, Samuels RJ. SARS-CoV-2 vaccines. JAMA. 2021;325:1318-20. Medline:33635317 doi:10.1001/
jama.2021.3199
2 Strain WD, Sherwood O, Banerjee A, Van der Togt V, Hishmeh L, Rossman J. The Impact of COVID Vaccination on Symptoms
of Long COVID: An International Survey of People with Lived Experience of Long COVID. Vaccines (Basel). 2022;10:652.
doi:10.3390/vaccines10050652. Medline:35632408
3 Wynberg E, Han AX, Boyd A, van Willigen HDG, Vereen A, Lebbink R, et al. The Effect of SARS-CoV-2 Vaccination on Post-
Acute COVID-19 Syndrome (PACS): A Prospective Cohort Study. Rochester, NY: Social Science Research Network 2022.
doi:10.2139/ss1n.4022243
4 Scherlinger M, Pijnenburg L, Chatelus E, Arnuad L, Gottenberg JE, Sibilia J, et al. Effect of SARS-CoV-2 Vaccination on Symp-
toms from Post-Acute Sequelae of COVID-19: Results from the Nationwide VAXILONG Study. Vaccines (Basel). 2021;10:46.
doi:10.3390/vaccines10010046. Medline:35062706
5 Al-Aly Z, Bowe B, Xie Y. Long COVID after breakthrough SARS-CoV-2 infection. Nat Med. 2022;28:1461-7. doi:10.1038/
s41591-022-01840-0. Medline:35614233
6 Ledford H. Do vaccines protect against long COVID? What the data say. Nature. 2021;599:546-8. doi:10.1038/d41586-021-
03495-2. Medline:34815580
7 Fernandes Q, Inchakalody VP, Merhi M, Mestri M, Mestiri S, Taib N, et al. Emerging COVID-19 variants and their impact on
SARS-CoV-2 diagnosis, therapeutics and vaccines. Ann Med. 2022;54:524-40. doi:10.1080/07853890.2022.2031274. Med-
line:35132910
8 Nyberg T, Ferguson NM, Nash SG, Webster HH, Flaxman S, Andrews N, et al. Comparative analysis of the risks of hospitali-
sation and death associated with SARS-CoV-2 omicron (B.1.1.529) and delta (B.1.617.2) variants in England: a cohort study.
Lancet. 2022;399:1303-12. doi:10.1016/S0140-6736(22)00462-7. Medline:35305296
9 Office for National Statistics. Self-reported long COVID after infection with the Omicron variant in the UK - Office for National
Statistics. https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/selfre-
portedlongcovidafterinfectionwiththeomicronvariant/6may2022 (accessed 7 Jun 2022).
10 Thye AY-K, Law JW-E, Pusparajah P, Letchumanan V, Chan KG, Lee LH, et al. Emerging SARS-CoV-2 variants of concern (VOCs):
An impending global crisis. Biomedicines. 2021;9:1303. Medline:34680420 doi:10.3390/biomedicines9101303
11 Hanson SW, Abbafati C, Aerts JG, Al-Aly Z, Ashbaugh C, Ballouz T, et al. A global systematic analysis of the occurrence, sever-
ity, and recovery pattern of long COVID in 2020 and 2021. medRxiv 2022.
12 Brown DA, O'Brien KK. Conceptualising Long COVID as an episodic health condition. BMJ Glob Health. 2021;6:e007004.
Medline:34551971 doi:10.1136/bmjgh-2021-007004
13 Chen C, Haupert SR, Zimmermann L, Shi X, Fritsche LG, Mukherjee B. Global Prevalence of Post COVID-19 Condition or
Long COVID: A Meta-Analysis and Systematic Review. ] Infect Dis. 2022;jiac136. Medline:35429399
14 Davis HE, Assaf GS, McCorkell L, Wei H, Low RJ, Re’em Y, et al. Characterizing long COVID in an international cohort: 7
months of symptoms and their impact. EClinicalMedicine. 2021;38. doi:10.1016/j.eclinm.2021.101019. Medline:34308300
15 Waters A. Covid-19: Show us evidence for lifting restrictions, doctors tell Johnson. BMJ. 2022;376:0383. doi:10.1136/bmj.
0383. Medline:35168994
16 Xie Y, Bowe B, Al-Aly Z. Burdens of post-acute sequelae of COVID-19 by severity of acute infection, demographics and health
status. Nat Commun. 2021;12:6571. doi:10.1038/s41467-021-26513-3. Medline:34772922

REFERENCES

www.jogh.org e doi: 10.7189/jogh.12.03067 5 2022 « VoL. 12 « 03067


https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33635317&dopt=Abstract
https://doi.org/10.1001/jama.2021.3199
https://doi.org/10.1001/jama.2021.3199
https://doi.org/10.3390/vaccines10050652
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35632408&dopt=Abstract
https://doi.org/10.2139/ssrn.4022243
https://doi.org/10.3390/vaccines10010046
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35062706&dopt=Abstract
https://doi.org/10.1038/s41591-022-01840-0
https://doi.org/10.1038/s41591-022-01840-0
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35614233&dopt=Abstract
https://doi.org/10.1038/d41586-021-03495-2
https://doi.org/10.1038/d41586-021-03495-2
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34815580&dopt=Abstract
https://doi.org/10.1080/07853890.2022.2031274
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35132910&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35132910&dopt=Abstract
https://doi.org/10.1016/S0140-6736(22)00462-7
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35305296&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34680420&dopt=Abstract
https://doi.org/10.3390/biomedicines9101303
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34551971&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34551971&dopt=Abstract
https://doi.org/10.1136/bmjgh-2021-007004
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35429399&dopt=Abstract
https://doi.org/10.1016/j.eclinm.2021.101019
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34308300&dopt=Abstract
https://doi.org/10.1136/bmj.o383
https://doi.org/10.1136/bmj.o383
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35168994&dopt=Abstract
https://doi.org/10.1038/s41467-021-26513-3
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34772922&dopt=Abstract

17 JinY, Yang H, Ji W, Wu W, Chen S, Zhang W, et al. Virology, epidemiology, pathogenesis, and control of COVID-19. Viruses.
2020;12:372. Medline:32230900 doi:10.3390/v12040372

18 Ashton R, Ansdell P, Hume E, Maden-Wilkinson T, Ryan D, Tuttiet E, et al. COVID-19 and the long-term cardio-respirato-
ry and metabolic health complications. Rev Cardiovasc Med. 2022;23:53. Medline:35229544 doi:10.31083/j.rcm2302053

19 Organisation WH. A clinical case definition of post-COVID-19 condition by a Delphi consensus, 6 October 2021. 2021.
https://www.who.int/publications/i/item/WHO-2019-nCoV-Post_COVID-19_condition-Clinical_case_definition-2021.1 (ac-
cessed 9 Feb 2022).

20 lived experience. Oxford Reference. doi:10.1093/0i/authority.20110803100109997

21 Fearnley K, Qureshi S. Who's clapping now? UK healthcare workers with long Covid have been abandoned | Kelly Fearnley
and Shaun Peter Qureshi | The Guardian. https://www.theguardian.com/commentisfree/2022/jul/06/uk-healthcare-workers-
long-covid-abandoned-losing-jobs (accessed 22 Jul 2022).

22 Bagenal J. The delivery plan for tackling the covid-19 backlog of elective care falls short. BMJ. 2022;377:0995. doi:10.1136/
bmj.0995. Medline:35440437

23 Morrow AK, Malone LA, Kokorelis C, Petracek LS, Eastin EF, Lobner KL, et al. Long-Term COVID 19 Sequelae in Adolescents:
the Overlap with Orthostatic Intolerance and ME/CFS. Curr Pediatr Rep. 2022;10:31-44. doi:10.1007/s40124-022-00261-
4. Medline:35287333

24 Tejerina F, Catalan P, Rodriguez-Grande C, Adan J, Rodriguez-Gonzalez C, Munoz P, Aldamiz T, et al. Post-COVID-19 syn-
drome. SARS-CoV-2 RNA detection in plasma, stool, and urine in patients with persistent symptoms after COVID-19. BMC
Infect Dis. 2022;22:211. doi:10.1186/512879-022-07153-4. Medline:35240997

25 Fenton C, Keam SJ. Emerging small molecule antivirals may fit neatly into COVID-19 treatment. Drugs Ther Perspect.
2022;38:112-26. Medline:35250258 doi:10.1007/540267-022-00897-8

26 Nellums LB, Latif A, Nkhoma K, Timmons S, Pareek M, Almidani S, et al. COVID-19 boosters and building trust among UK
minority ethnic communities. Lancet. 2022;400:643-4. doi:10.1016/50140-6736(22)00945-X. Medline:35643093

27 Vaes AW, Goértz YMJ, Herck MV, Machado FVC, Meys R, Delbressine JM, et al. Recovery from COVID-19: a sprint or
marathon? 6-month follow-up data from online long COVID-19 support group members. ER] Open Res. 2021;7.
doi:10.1183/23120541.00141-2021. Medline:34041295

28 Faghy MA, Ashton RE, Maden-Wilkinson TM, Copeland R], Bewick T, Smith A, et al. Integrated sports and respiratory medi-
cine in the aftermath of COVID-19. Lancet Respir Med. 2020;8:852. doi:10.1016/52213-2600(20)30307-6. Medline:32653073

29 Faghy MA, Arena R, Stoner L, Haraf RH, Josephson R, Hills AP, et al. The need for exercise sciences and an integrated re-
sponse to COVID-19: A position statement from the international HL-PIVOT network. Prog Cardiovasc Dis. 2021;67:2-10.
doi:10.1016/j.pcad.2021.01.004. Medline:33549590

30 Chemaitelly H, Abu-Raddad LJ. Waning effectiveness of COVID-19 vaccines. Lancet. 2022;399:771-3. doi:10.1016/S0140-
6736(22)00277-X. Medline:35219385

31 Pronk NP, Faghy MA. Causal systems mapping to promote healthy living for pandemic preparedness: a call to action for global
public health. Int J Behav Nutr Phys Act. 2022;19:13. doi:10.1186/s12966-022-01255-7. Medline:35130923

REFERENCES

%)
=
Z
©)
&
=
=
>

Correspondence to:

Dr Mark Faghy

University of Derby

Biomedical Research Theme, School of
Human Sciences, University of Derby
United Kingdom
M.Faghy@Derby.ac.uk

2022 ¢ VOL. 12 « 03067 6 www.jogh.org ¢ doi: 10.7189/jogh.12.03067


https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32230900&dopt=Abstract
https://doi.org/10.3390/v12040372
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35229544&dopt=Abstract
https://doi.org/10.31083/j.rcm2302053
https://doi.org/10.1136/bmj.o995
https://doi.org/10.1136/bmj.o995
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35440437&dopt=Abstract
https://doi.org/10.1007/s40124-022-00261-4
https://doi.org/10.1007/s40124-022-00261-4
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35287333&dopt=Abstract
https://doi.org/10.1186/s12879-022-07153-4
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35240997&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35250258&dopt=Abstract
https://doi.org/10.1007/s40267-022-00897-8
https://doi.org/10.1016/S0140-6736(22)00945-X
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35643093&dopt=Abstract
https://doi.org/10.1183/23120541.00141-2021
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34041295&dopt=Abstract
https://doi.org/10.1016/S2213-2600(20)30307-6
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32653073&dopt=Abstract
https://doi.org/10.1016/j.pcad.2021.01.004
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33549590&dopt=Abstract
https://doi.org/10.1016/S0140-6736(22)00277-X
https://doi.org/10.1016/S0140-6736(22)00277-X
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35219385&dopt=Abstract
https://doi.org/10.1186/s12966-022-01255-7
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35130923&dopt=Abstract

